LA419, a novel nitric oxide donor, prevents pathological cardiac remodeling in pressure-overloaded rats via endothelial nitric oxide synthase pathway regulation.
Reduced endogenous NO production has been described in cardiovascular disorders as cardiac hypertrophy and heart failure. The therapy with conventional nitrates is limited by their adverse hemodynamic effects and drug tolerance. The novel NO donor LA419 has demonstrated important antithrombotic and anti-ischemic properties without those adverse effects. The aim of this study was to evaluate the effect of LA419 chronic treatment on cardiac hypertrophy development in a progressive model of left ventricular hypertrophy. Rats were randomly divided into 6 groups: sham and clip (euthanized 7 weeks after aortic stenosis), sham+vehicle, sham+LA419, clip+vehicle, and clip+LA419 (euthanized 14 weeks after the surgery and treated with vehicle or 30 mg/kg of LA419 once left ventricular hypertrophy was established). LA419 treatment for 7 weeks induced a marked reduction in the heart:body weight ratio (4.10+/-0.28 and 3.38+/-0.06 mg/g in clip+vehicle versus clip+LA419; P<0.001) and left ventricular diameter (11.96+/-0.25 and 9.90+/-0.20 mm in clip+vehicle versus clip+LA419; P<0.001) without modifying the high blood pressure observed in stenosed rats. Histological analysis revealed that LA419 attenuated myocardial and perivascular fibrosis observed in rats with pressure overload for 14 weeks. In addition, LA419 treatment restored endothelial NO synthase and caveolin-3 expression levels, enhanced the interaction between endothelial NO synthase and its positive regulator the heat shock protein 90, and re-established the normal cardiac content of cGMP in stenosed rats. Thus, LA419 prevented the progression to maladaptative cardiac hypertrophy in response to prolonged pressure overload through a mechanism that involved the re-establishment of the endothelial NO synthase signaling pathway.